Claims 



We claim: 

1. A method for evaluating a biological sample for 
the presence or absCTice of multiple virus infections, 
comprising the steps |of 

(a) isolatlLng RNA from a biological sample, 

(b) creatimg cDNA from the isolated RNA, 



(c) exposing the cDNA to a pair of 
oligonucleotide primers selected from SEQ ID N0s:l-9 or 



inverse complements of iSEQ ID N0s:l-9 under conditions in 

I 

which the primers will amplify a human parainfluenza virus 1 
sequence if the human parainfluenza virus 1 is present, 
wherein an amplif icati^^lproduct is produced if the human 
parainfluenza virus jf^^^^^sent; 

(d) exposMg thdf cDNA to at least one additional 
pair of oligonucleoti^^^imers under conditions designed to 
amplify respiratory syncy|:ial virus or influenza virus 
sequences if the viruses aire present, wherein an 



amplification product is produced if the respiratory 

syncytial virus or influenza virus are present; and 

\ 

(e) determining whether the amplified products 

\\ 

are present. 
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2. A methoA f or evaluating a biological sample for 
multiple virus infection comprising the steps of 

(a) isolating RNA from a biological sample, 

(b) exposing the RNA to at least one labelled 
probe selected from SEQ ID N0s:l-9 and to labelled probes 
designed to hybridize|to respiratory syncytial virus or 
influenza virus under Conditions wherein a hybridization 
reaction between the p|obe and a complementary sequence can 
occur, and 

(c) examining\\the reaction to determine whether a 
hybridization product e^^ts. 

3. The method of claim 1' additionally comprising the 
step of exposing the cDNA j^primer pairs specific for human 
parainfluenza virus 2 and|ifeB parainfluenza virus 3. 




4 . The method of c%lM 1- wherein the biological 
sample is examined for both^^espiratory syncytial virus and 
influenza virus. 



5 . The method of claim 4^. wherein the biological 
sample is examined for respirat<r)ry syncytial viruses A and B 
and influenza viruses A and B. 
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6- The method of 
selected from the group 
34, 36, 37, 39, 40, 42, 
57 and 58. 




im^5 wherein the primers are 

|Sting of SEQ ID NOs:30, 31, 33, 
5, 46, 48, 49, 51, 52, 54, 55, 



7 . The method of claim I wherein the biological 
sample is a respiratory secretion. 



8 



The method of claim 1 wherein step (e) comprises 



attaching the prodjucts of steps (c) and (d) to a marker 
enzyme and examinii^^g the products of steps (c) and (d) for 
the marker. 



9. The method\\of claim 5 wherein step (e) comprises 
exposing the results Vof steps (c) and (d) to oligonucleotide 
probes specific for human parainfluenza virus 1, 2 and 3, 
respiratory syncytial ^irus A and B and influenza virus A 
and B. 




10. The method cif#^claiRi X wherein the biological 
sample is evaluated fol" ithef presence or absence of human 
parainfluenza virus-2^*''^dv 3 



11. The method of claiit). 10 wherein the biological 

w 

sample is evaluated for the \\presence of respiratory 



\\pre 



syncytial viruses A and B and influenza viruses A and B. 



QB3\1721A2.3 



-8G- 



12. The method of c 
selected from the group cons 
41, 44, 47, 50, 53, 56 and 



1 wherein the probes are 
J.stiAg of SEQ ID NOs:32, 35, 38, 



13. The method of claip 1 additionally comprising the 
step of attaching ^he amplification product to a solid 
support . 

14. The method|of claim^ 13 wherein the solid support 
is a microtiter dish.ft 



15. The method of claim 1 wherein the amplification 
product is detected by|h^bridization of an oligonucleotide 
probe specific for a hemagglutinin neuraminidase sequence. ^■ 
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The method o^a leiraim i5 wherein the oligonucleotide 



probe is labelled with an enzyme. 



17. A kit for the detection of multiple viruses 

. . I 
comprising a pair of primers selected from SEQ ID N0s:l-9 

and at least one pair of primers designed to amplify 

respiratory syncytial virus\\A or B or influenza virus A or 

B. 
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18. The kit ofi claim further comprising a pair of 
primers specific fori human parainfluenza vij^us 2 and a pair 
of primers specific qpr/iuman parainfluenza virus. 3 . 



19. The kit of l:|^^m f urther comprising primers 
specific for respiratoj^y syncytial virus A and B and 
influenza virus A and B\ 



20. The kit of clainn^l^_.^herein the primers are 
selected from SEQ ID N0s:3C\\ 1?1, 3X 34, 36, 37, 39, 40, 42, 
43, 45, 46, 48, 49, 51, 52, \54V 5^, 57 and 58. 

21. The kit oflclaim L7 additionally comprising a HN- 
specific oligonucleotlLde probe. 



22. The kit of c|?^ afim 19 additionally comprising 
oligonucleotide probesfaspecif ic for the HN gene of HPIVl, 2 
or 3, the influenza A %^^s M gene, the influenza virus B NS 
gene, the respiratory syncytial virus IB, N and F genes, and 
the RSVB IB, N and G genes. 



23. The ki 
selected from SEQ I 
and 59. 




2i wherein the probes are 
:n, 35, 38, 41, 44, 47, 50 53, 56 
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24. The kit claim^2l additionally comprising a pair 
of primers specific fior human parainfluenza virus 2 and a 
pair of primers specific for human parainfluenza virus 3. 

25. The kit of clfeiro 21 wherein the HN-specific 
oligonucleotide probe is labelled. 



26. The kit of clalm^ 21 wherein the HN-specific 
oligonucleotide probe is linked to a protein suitable for 
attaching the probe to a ^plid support. 



27. The kit of claim ^21 wherein the HN-specific 
oligonucleotide probe is lab^aMed. 

28. A method of detec^Wg multiple virus infection in 

\\\ / 

a biological sample comprisibgi t^e steps of 

(a) isolating nucleic acid from a biological 

sample, 

(b) exposing the nucleic acid or cDNA created 

from the nucleic acid to primer pairs specific for human 

I 

parainfluenza virus-1, 2 and 3, respiratory syncytial virus 
A and B and influenza virus A ^^^d^ sequences under 
conditions suitable for nucleic acid amplification, wherein 
an amplification product is formed |if the sample contains 
any of the viruses, and 
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(c) deterimining whether the amplification product 
is present by exposing the step (b) products to protein- 
linked oligonucleotide! probes under conditions suitable for 
hybridization between aomp lenient a ry nucleic acid sequences 
and examining the probes for the presence of a hybridization 
product, wherein the oligonucleotide probe is of a sequence 
identical to a viral sequence. 
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A kit for the method of claim 28 comprising a pair 



of primers and probes specific for human parainfluenza 

\ 

virus-1, 2 and 3, respiratory syncytial virus A and B and 



influenza virus A and B, 



30. A method for PGR amplification of a nucleic acid : 
molecule, comprising the improvement of supplying 5' and 3 
primers of unequal concentrat 




31. The method of claim jpigT wherein the ratio of 5' to 
3' primer is selected from the gLoup consisting of 
approximately 50:25, 25:50, 12.5I5O and 12.5:25. 



32. A method of PGR amplification of a nucleic acid 
molecule comprising the improvement of denaturing the 
reaction mix, comprising a 5' and a 3' primer and a template 
nucleic acid molecule, at least twol times 
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